CHAPTER  IX.
PHOSPHORUS  IN  CAST  IRON.'.'

PHOSPHORUS is reduced from phosphoric acid, which is found
in all fuel and in iron ores. Phosphorus is produced in two
forms, the ordinary white variety, with specific gravity 1.82, and
red phosphorus, with a specific gravity of 2.14. The latter is
produced by heating the first variety, and will unite with pure iron
to form iron phosphide. The author could not make ordinary
white stick phosphorus exert any influence when introduced into
cast iron (Method 7). By melting wrought-iron drillings with
red phosphorus Mr. H. S. Fleming produced in his laboratory
10 Ibs. of phosphide of iron which contained 10.22$ of phos-
phorus.

Metallic phosphorus is said to have a specific gravity of 2.34.
If Truran's opinion is correct, the bulk of phosphorus being
greater than carbon should make iron more fusible. Ten per cent
iron phosphide melts as easily as cast iron. Very small per-
centages of phosphorus alloyed with commercially pure iron are
said to make it brittle when cold, but not when hot, and for this
reason such brittleness is called cold-shortness. This term can-
not be correctly applied to cast iron; As iron has an affinity for
phosphorus, it is found in all cast iron.

In the Journal of the Iron and Steel Institute, No. i, for 1886,
Professor Turner says: * * What is badly wanted at the present
moment is a series of experiments in which various proportions
of phosphorus should be added to a specimen of cast iron in which
all other constituents should be kept as nearly as possible con-
stant/'
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